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ABSTRACT

The Effect of Heart Rate and Rating of Perceived
Exertion While Exercising on the StairMaster 4000pt
With and Without Upper Body Support

Nicole Lamkin

The purpose of this study was to determine if any
differences exists between heart rate and rating of perceive
exertion during exercise on the StairMaster 4000pt with and
without upper body support.

Thirteen female intercollegic

athletes were examined during a 1.5 mile run and eight
minutes of supported and eight minutes of non-supported
StairMaster exercise.

The subjects worked at a slow step

rate for the first two minutes (4.9 METs) and the last six
minutes each subject worked at 70% of their submaximal level
achieved on the 1.5 mile run.
and RPE.

Variables measured included HR

A one factor ANOVA with a Scheffe F-test was used

to analyze the data.

The results showed that there was a

statistically significant difference (p<.05) between
supported and non-supported exercise when comparing HR and
RPE on the StairMaster 4000pt.
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CHAPTER I

INTRODUCTION

Stair climbing is the fastest growing form of aerobic
exercise in the United States (Sussman, 1990) .

An estimated

four million people of all ages have joined the stair
climbing generation, an increase of 40% since the end of 1988
(Williams, 1989).

Research interest grew in 1977, when a

study showed that men who climbed more than five flights of
stairs a day had 25% fewer heart attacks than those who took
elevators (Williams, 1989) .

Furthermore, people are

attracted to stair climbing because of the promise of
slenderizing the lower body without tearing up their joints.
This growing vogue for stair climbing has been made possible
by the development of newer and better machines.

The

StairMaster 4000pt has become so common in health clubs that
is name is often used as a generic term for all stair
climbing.
The StairMaster 4000pt is a single action machine, with
independent leg motion.

Its wide pedals stay horizontal

during the entire stroke, and the side rails are provided for
balance for all users

(Consumer Reports, 1992) .

In this study the StairMaster 4000pt will be used.

The

Stairmaster's Led-Dappled monitor lets one vary their workout
from five to forty-five minutes, and the built in computer
has eight preprograrnmedworkouts, each with variable
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resistance and ten levels of intensity.
manual resistance setting.

One can also use a

The display shows time elapsed,

steps per minute, floors climbed, miles climbed and four
measurements of energy expenditure (Consumer Reports, 1992) .
As we know from Astrand (1986), heart rate and Vo2
relationships varies when doing static work.

An observed

problem of exercising on the StairMaster 4000pt is the
determination of one's posture.

The exerciser can either use

the side rails for balance or for supporting the body.
important to determine the results of the benefits or
disadvantages one would see from each of these postures.

It is
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PURPOSE

The purpose of this study was to determine if any
differences exist between heart rate and rating of perceived
exertion (RPE) during exercise on the StairMaster 4000pt with
and without hand support.

Results of this study will have

practical applications regarding posture differences used
during exercise.

It could also be beneficial in suggesting

reasons why there is conflicting results of Vo2 maximums on
the StairMaster 4000pt (S.J. Riddle & C.E. Ornnger, 1991 and
G.J. Holland, J.J. Hoffmann, W. Vincent, M. Mayers, and A.
Caston) .

NULL HYPOTHESES

1.

There will be no difference in RPE for exercise done with

support and without support on the StairMaster 4000pt at the
same workrate.

2.

There will be no difference in heart rate for exercise

done with support and without support on the StairMaster
4000pt at the same workrate.
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DELIMITATIONS

1.

This study was delimited to conditioned intercollegiate

softball players.

2.

It was assumed that HR responses were not influenced by any

other factors than exercise itself.

3.

Some of the subjects had never used the StairMaster 4000pt.

DEFINITION OF TERMS

Heart Rate - The number of ventricular beats per minute

(Astrand & Rodahl, 1986, p. 738).
Rating of Perceived Exertion (RPE) - This scale consists

of numbers from 6 to 20.

Descriptive phrases of exertion

levels appear alongside each odd number.

A "very very light"

exertion level corresponds to a 7 and a "very very hard"
exertion level corresponds to a 19 (Borg, 1962) .
Oxygen uptake (V02) - The volume of oxygen extracted from

the inspired air, usually expressed in liters per minute V02
(Astrand & Rodahl, 1986, p. 738).
Support - Each subject supporting her upper body by leaning

on the side rails from elbow to wrist.
Non-Support - Using the index finger, middle finger and

thumb on the side rails for balance only (Appendix K)
(Exercise Tolerance Testing Handbook, 1980).
Met - A measurement of energy, 1 met = 3.5 ml/kg/min an

acronym for metabolic equivalent (Astrand & Rodahl, 1986) .
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CHAPTER I I

REVIEW 01' RELATED LITERA'l'ORE

Recent studies have revealed conflicting views when
comparing V02 - heart rate relationship between the
StairMaster 4000pt and treadmill.

In this chapter,

literature related to oxygen uptake heart rate, and rating of
perceived exertion during work on the StairMaster 4000pt and
on the treadmill will be reviewed.

I intend to show that

there are conflicting views when comparing the StairMaster
4000pt to the treadmill which is believed to be related to
posture difference during testing.

OXYGEN UPTAKE-HEART RATE RELATIONSHIP DORING EXERCISE
ON THE STAIRMASTER

S.J. Riddle and C.E. Ornnger M.D.

(1991) compared oxygen

consumption and cardiovascular response during exercise on
the StairMaster versus the treadmill on 16 male and 16 female
subjects.

The StairMaster protocol consisted of three minute

stages beginning at five METs (43 steps per minute) and
progressing by to MET increments to a 17 MET level (138 steps
per minute) .
treadmill.

The standard Bruce protocol was used on the
The authors concluded, that energy expenditure

during exercise on the stairmaster was over estimated by the
manufacture.

The subjects were not able to achieve a true
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maximum oxygen uptake (V02 max.) on the stairmaster and rate
pressure product on the stairmaster and the tread mill were
similar despite a significantly lower V02 max. on the
stairmaster, although maximal systolic blood pressure was
higher on the stairmaster (S.J. Riddle & C.E. Ornnger, 1991).
A conflicting study done by G. Holland, J. Hoffmann, W.
Vincent, M. Mayer and A. Caston (1990) compared treadmill
verse the StairMaster.

Nine college age male and nine

college age female subjects participated in the study.

All

subjects engaged in physical activity at least three days a
week.

A modified Bruce protocol was used on the treadmill

and the stairmaster protocol used had approximately the same
MET requirements as the modified Bruce protocol.

Exercise on

the stairmaster resulted in a higher heart rate and higher
V02 values in submaximal exercise.

There was no significant

differences between the two modes of exercise at peak
physiological responses.
Could these two different findings be caused by posture?
A study done by Astrand & Rodahl (1986) on factors which
influence oxygen uptake when testing on a treadmill revealed
a subjects individual technique may markedly modify oxygen
uptake and, therefore, heart rate.

A more recent study done

at the University of Tennessee (Howley, Colacino, Swenson,
1992) looked at the factors affecting oxygen cost of stepping
on an electronic stepping ergometer (StairMaster 4000pt) .
This study evaluated the effects of step rate and upper body
support on the V02 and heart rate responses to fixed rates on
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the StairMaster 4000pt.

Six male subjects worked for twelve

minutes at four, seven and ten mets.

The subjects worked six

minutes with support and six minutes without support.

The

data clearly showed that MET values were 20% lower with
support than those specified by the StairMaster 4000pt and
the use of support resulted in a lower heart rate and a
systematically higher V02 (Howley, Colacino, & Swensen,
1992).

RATING OF PERCEIVED EXERTION

Rating of Perceived Exertion (RPE) has become an
increasingly important variable that is measured during
physiological research testing.

This variable is used to

investigate the relationship between work intensity and many
other factors such as heart rate, oxygen consumption, cardiac
output and ventilation.
Rating of Perceived Exertion was first introduced by A.V.
Borg (1962) as a means of subjectively evaluating exercise
intensity.

His studies showed people were good at perceiving

physical cost of various workloads,
. 90)

(correlation of .80 to

(Borg, 1962).
Hetzler, Seip, Boutcher, Pierce, Snead, & Weltmann (1991)

found a strong relationship between RPE and blood lactate
concentrations during cycle and treadmill exercise in
untrained individuals.

This would indicate that people

relate intensity levels to relative feelings of discomfort.
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It then makes sense that blood lactate levels relate well
with RPE since lactate is theorized to cause muscular
discomfort.
RPE is shown to be linearly related to heart rate during
bicycle ergometry (Morgan & Borg, cited in Dunbar, Robertson,
Baun, Blandin, Metz, Burdett, & Goss, 1992), arm ergometry,
walking and running (Robertson, cited in Dunbar et.al.,
1992) .

Also, given submaximal V02 or heart rate, RPE has

been shown to be higher during cycling as compared to running
(Goldberg, cited in Dunbar et.al., 1992).

Previous studies

had based their findings on RPE responses relating to a
particular exercise intensity.

More recently, Dunbar et.al.,

(1992) examined whether RPE could be used to regulate
intensity of exercise during treadmill and bicycle ergometry
exercise modes.

In this study subjects were able to adjust

intensity levels to achieve a RPE previously estimated.

The

earlier trails consisted of RPE responses to a particular
workload during GXT on a treadmill.

Results revealed that

RPE "provides a simple and physiological valid method of
regulating exercise intensity" (Dunbar et.al., 1992, p. 97).
There are limitations regarding the use of Rating of
Perceived Exertion that has been noted by Rejeski and Kenny
(1989).
RPE.

First, novice exercisers lack experience regarding

People will focus more on physical symptoms, which

would elevate RPE responses in relations to heart rate
responses.

Second, competitive individuals will often

suppress there RPE.

Third, the RPE scale does not reveal
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feelings of exertion.

For example, a competitive runner may

feel good exercising at an RPE of 16 and for an untrained
person it may be very stressful.
Although limitations exist, RPE remains a valid and
reliable method for monitoring intensity if proper oral
instruction is given.

As such, it can be very useful for

group and individual exercise sessions.

It is relatively

easy to use and only small amounts of time are taken out of
the exercise session to monitor intensity.

SUMMARY

Many factors have been shown to effect oxygen
uptake-heart rate during exercise on the StairMaster 4000pt.
More research needs to be done to investigate these factors.
This study was conducted in order to better understand the
differences that can occur in a researchers results.

Then a

common ground for testing can be established and the
StairMaster 4000pt can be used in future exercise tests.
This research could also help the exerciser understand the
benefits of good posture while exercising on the StairMaster
4000pt.
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CHAPTER I I I

METHODOLOGY

INTRODUCTION

This study was designed to determine if posture
differences can effect heart rate and rating of perceived
exertion during eight minutes of exercise on the StairMaster
4000pt.

A description of experimental setting, subjects, the

equipment used and treatment of data are included in this
chapter.

SETTING

Investigations took place at the Student Recreation
Center at Eastern Illinois University, at the time the
investigations took place the recreation center was closed to
the public.
Celsius.
1993.

The room temperature ranged from 22 - 25 degrees

All testing took place on Saturdays at 10:00 a.m.,

Testing was done the last Saturday in January and the

first and second Saturdays in February.
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SUBJECTS

Thirteen female intercollegiate softball players
volunteered for the study.

Prior to participation, a health

history questionnaire was administered (Appendix A) .
Subjects were selected if they were free from medical
contraindications.

Physical characteristics of subjects are

shown in Table 1.

Of the thirteen subjects, ten had used the

StairMaster 4000pt during previous bouts of cardiovascular
training.

Physical Characteristics of Subjects

Table 1:

Mean
Age

(yrs)

SD

19.2

Range
4

Height

(cm)

164.1

10.4

36.8

Weight

(Kg)

68.3

8.5

28.6

73.5

6.7

14

HR rest

(bpm)

EXPERIMENTAL DESIGN

Subjects provided informed consent (Appendix B) prior to
the preliminary measurements of height, weight and resting
heart rate (Appendix E & F) .

Prior to coming into the

Student Recreation Center each subject was provided with
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information informing them of procedures for investigation
(Appendix C) .

The thirteen subjects came to the Student

Recreation Center four times.

The first visit included an

oral orientation to the equipment where they were allowed to
use the StairMaster and a explanation of the Borg scale of
rating of perceived exertion.
anxiety prior to testing.

This was done to help decrease

Subsequent visits consisted of a

1.5 mile run to determine a submaximal MET level and two
StairMaster workouts.

The manual level used on the

StairMaster was determined from information obtained from the
STairMaster corporation (Appendix G) and the MET level
achieved on the 1.5 mile run.

Heart rates and perceived

exertion were monitored throughout each StairMaster 4000pt
workouts.

The subjects had six days until their next testing

session.

1.5 MILE SOBMAXIMAL TEST

The 1.5 mile submaximal test was performed at the Student
Recreation center.

All subjects had ten minutes to warm-up

prior to the test.

Each subject had been running this

distance twice a week for the past three months prior to the
test.

All subjects lined up across a designated line on the

track and started on the word go the stop watch was also
started at that time.

As each subject crossed the 1.5 mile

line their time was recorded and then later converted into
METs

(Appendix H) .

The submaximal test was used to establish
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appropriate levels of work for each subject.

Seventy percent

of the submaximal MET level achieved by each subject was used
during each StairMaster 4000pt exercise session.

STAJ:RMASTER 4000PT TESTING SESSIONS

Each subject was evaluated while following two eight
minute StairMaster routines.

Each subject was tested

threStrdnarw. The workouts included a session of upper body
supported which consisted of the subject leaning on the side
rails from elbow to wrist.

And a session of no upper body

support which consisted of the subject placing their index
finer, middle finger and thumb of both hands on the side rail
for balance (Exercise Tolerance Testing Handbook)
I) .

(Appendix

The heart rate monitor consisted of a watch worn on the

wrist of the subject and a belt around the lower chest with
an electrode attached to the belt to pick up the heart rate.
All heart rates were stored in its memory until each test was
completed.

Heart rate was recorded every 60 seconds with the

Polar Pace heart rate monitor.

Each subject was asked to

indicate a rating of perceived exertion every two minutes
from the Borg scale.

Prior to the test the subjects were

read a standard form about PRE and what the scale represented
(Appendix J) All information was recorded on a data sheet
(Appendix K) .
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OPPER BODY SUPPORTED WORKOUT

Each subject was placed on the StairMaster 4000pt and
supported her upper body by leaning on the side rails from
elbow to wrist.

The subject started at level 3 (4.9 mets)

for two minutes for warm-up.

The last six minutes each

subject worked at 70% of their submaximal work which was
attained from the 1.5 mile run.

NO OPPER BODY SUPPORT WORKOUT

Each subject was placed on the StairMaster 4000pt, using
no support they were instructed to place their index finger,
middle finger and thumb on the side rails to be used for
balance only.
warm-up.

Each subject started at level 3 (4.9 mets)f or

The last six minutes each subject worked at 70% of

their submaximal work which was attained from the 1.5 mile
run.

ANALYSIS OF DATA

The individual data collected was recorded for
statistical treatment.

A one way ANOVA with a Scheffe F-test

was used to determine the significance of difference between
rating of perceived exertion and heart rate.

The last four

minutes of the StairMaster 4000pt workouts were used to
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determine if statistical significance existed.

It was

determined that steady state was attained by minute four of
the test.

The 0.05 level of significance was chosen to

denote statistical significance.
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CHAPTER IV

RESULTS

INTRODUCTION

This study was designed to investigate physiological
differences when exercising in the StairMaster 4000pt with
and without support.

These differences were determined from

monitoring exercise heart rates and rating of perceived
exertion.

FINDINGS

Descriptive Statistics
Thirteen female intercollegic athletes participated in
the study.

Their individual data may be found in Table 1,

Appendix F, H and K.

This individual data is presented as

descriptive data of the subjects and data on their
performance during the 1.5 mile run and during the
StairMaster 4000pt testing sessions.
Age. Weight and Height
All subjects were between ages of 17 to 21 years.
mean age was 19.2 years.

The

Subjects were weighed on the first

day prior tot the orientation session.

The mean body weight

was 68.3 kg with a standard deviation of 8.5 kg.

The
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subjects height was also measured the first day.

The mean

height was 164.1 cm with a standard deviation of 10.4 cm
(Table 1) .
Resting Heart Rate
Resting heart rates were recorded as indicators to
determine how much the heart rate increased due to anxiety
prior to testing.

Resting heart rates were taken at the

first meeting by the Polar Pace Heart Rate Monitor.

The mean

HR was 73.5 bpm with a standard deviation of 6.7 bpm (Table
1) .

Exercise Heart Rate
Heart rate was monitored during both tests using the
Polar Pace Heart Rate Monitor.
every minute (Appendix K) .

Heart rates were recorded

The heart rates that were used

during analysis was from minute five to minute eight.

It was

determined that the subjects had reached steady state at that
time.

The upper body supported workout resulted in a mean

heart rate value of 145.3 bpm with a standard deviation of 8
bpm (TAble 2) .

The non-supported workout resulted in a mean

heart rate value of 161.9 bpm with a standard deviation of
10.8 bpm (Table 2).

A one factor ANOVA with a Scheffe F-test

at the .OS level revealed that there was significant
difference found in heart rate between upper body supported
and non-supported exercise on the StairMaster 4000pt (Table
2) •
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of Perceived Exertion

Ratin~

Borg's scale (Appendix D) was sued by the subjects during
each test.
tests

RPE was recorded every two minutes during both

(Appendix K) .

The RPE that was sued for analysis was

from minute five to minute eight.

It had been determined

that steady state had been achieved.

The upper body

supported workout resulted in a mean RPE of 12.2 with a
standard deviation of 1.8.

The mean RPE for non-supported

workout was 14.1 with a standard deviation of 1.4.

A one

factor ANOVA with a Scheffe F-test at the .05 level reveled
that there was a statistically significant difference between
upper body supported and non-supported exercise on the
StairMaster 4000pt (Table 2).

Table 2:

Heart Rate and PRE Supported versus
Non-Supported Upper Body

Heart Rate (bpm)

RPE

Mean

145.3

12.2

SD

8

1. 8

Mean

161. 9

14.1

SD

10.8

1. 4

P-value

.05

.05

P-value

.0002

.0055

HO:

REJECT

REJECT

SUPPORTED

NON-SUPPORTED

DIFFERENCE
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DISCUSSION

The review of related literature for this study revealed
a limited number of studies available which compared working
on the StairMaster 4000pt with upper body support and without
upper body support.

The majority of the literature reviewed,

focused on studies that compared the STairMaster 4000pt to
the treadmill.
When an individual exercises on a stairmaster with upper
body support their heart rate is lower and V02 is higher
(Howley, Calacino & Swensen, 1992).
Swensen (1992)

Howley, Calacino &

investigated this concept of upper body

support on V02 and heart rate.

They also compared the

results found at sum-maximal level without upper body
support, the StairMaster 4000pt had lower V02 and higher
heart rate when compared to the treadmill.

When subjects

used support, heart rate was lower and V02 levels were
significantly higher.
In the present study, Heart Rate and RPE were found to
be statistically higher when exercising without upper body
support with a mean heart rate value of 161.9 and a RPE value
of 14.1.

With support the mean values were 145.3 and 12.2.

These results can be very beneficial to the exercise
physiologist.

The exercise physiologist can now realize the

importance of proper posture and know that results of a
maximum V02 tests can differ by using support as compared to
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non-support.

The everyday exerciser can also benefit by

these results by knowing that by exercising without upper
body support their heart rate will be higher than if they
exercised with upper body supported.

This would give them a

better cardiovascular workout for the intensity level the
exerciser is working at.

APPLICATION

The purpose of this study was to determine if any
differences exist between heart rate and rating of perceived
exertion during supported and non-supported exercise on the
StairMaster 4000pt.

The variables were monitored by the

Polar Pace Heart Rate Monitor and Borg's scale of perceived
exertion.

The use of the StairMaster 4000pt by the

apparently healthy and physical therapist is growing day by
day.

It is important to determine the most effective posture

for exercising on the stairmaster.

The findings from the

present study states there is a significant difference in
heart rates and RPE when comparing the two different modes of
exercise on the stairmaster.
At the completion of the study the subjects that
participated in the study were asked to offer comments about
the two modes of exercise on the StairMaster 4000pt.

All

subjects who participated stated that the non-supported work
seemed to be much more difficult and the workout seemed to
last forever and the supported workout seemed very easy and
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as if they were not getting much of a workout.
perception of exercise is a very important one.

The subjects
If an

exerciser perceives something is either to difficult or to
easy they will not continue to exercise.

If they feel it is

to easy they assume it is not helping their cardiovascular
system, likewise if it is too difficult it is not enjoyable
and they will stop exercising.

With this study the exercise

specialist can now inform the exerciser that with good
posture a a lower intensity level the exerciser will get an
adequate cardiovascular workout while also enjoying
themselves which will help promote exercise adherence.

The

results of this study also offers an answer to why the
previous studies have had conflicting results when comparing
the StairMaster to the treadmill on maximum V02 tests.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

SUMMARY

Thirteen healthy athletic female subjects were examined
during a 1.5 mile run and eight minutes in each of two
variations of StairMaster exercise (upper body supported &
non-supported upper body) .

Variables measured included heart

rate and rating of perceived exertion.

The purpose of this

study was to determine if any differences exist between heart
rate and rating of perceived exertion during exercise on the
StairMaster 4000pt with upper body support and without upper
body support.

A ANOVA with a Scheffe F-test was used to

analyze the data.

Heart rates and RPE were taken from the

last four minutes of exercise, it was determined that steady
state had been achieved at that time.

Absolute values were

used for heart rate and rating of perceived exertion.

The

results sowed that there was a significant difference
(p<0.05)

in heart rate and RPE when exercising with upper

body supported and without upper body supported on the
StairMaster 4000pt.

These results can now be used in

instruction of proper posture to gain the best benefits on
the StairMaster 4000pt.
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CONCLUSIONS

Based on the findings of this study, it was concluded
that:
1. There was a statistical difference (p<0.05) in RPE for
exercise done with support and without support on the
StairMaster 4000pt.

This finding does not support the

null hypothesis.

2. There was a statistical difference (p<0.05) in heart
rate for exercise done with support and without
support on the StairMaster 4000pt.

This finding does

not support the null hypothesis.

RECOMMENDATIONS

Based on the findings of the study, the following
recommendations appear warranted:
1. Further studies could utilize a different population.

2. A study to determine if exercise adherence on the
StairMaster 4000pt is affected by the RPE one feels
when exercising.
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3. A study to determine if the V02 max. values are being
found lower on the StairMaster 4000pt as compared to
the treadmill because of the posture being used during
testing or because of local muscular fatigue.

4. A study to determine if exercisers are experiencing
transient paresthesia in their feet because of their
posture used when exercising on the StairMaster
4000pt.
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APPENDIX A

Health History Questionnaire

Personal Information:
Name:
Address:
Phone:

Age: _ _ __

Health History:
(write Y for YES ... write N for NO ... write?
Concern

Family

If not sure)

You

Comments

YES

NO

Heart Attack
(before 55)
High Cholesterol
High Blood Pressure
Stroke
Disease of Blood Vessels
Asthma
Diabetes
Arthritis

Your Present Symptoms:
Have you had any of the following?

29
APPENDIX A (CONTD)

Chest Pain
Indigestion or Shortness of Breath
Stiff and Painful Joints
Frequent Headaches

Are you currently taking any medications?
If so please list.

YES

NO
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APPENDIX B

Informed Consent for Participation in Research Project
I,
, state that I wish to
participate in the research project conducted by Nicole
Lamkin.
The purpose of this study is to examine the effects of
Heart Rate and Perceived Rate of Exertion while on the
StairMaster 4000pt with and without upper body support. My
participation involves approximately three hours of time in
the Student Recreation Center at Eastern Illinois University.
These hours are divided into three separate exercise sessions
as follows: Orientation, StairMaster 4000pt workout with
support and StairMaster 4000pt workout without support.
I
understand that my heart rate will be monitored with the use
of a strap placed around my mid section (below chest) and a
watch placed on my wrist.
I will also be asked ratings of
perceived exertion regularly. Resting data will also be
collected which includes: height, weight and resting heart
rate.
Benefits of this study are learning how to properly use
th SairMaster 4000pt and enjoy the workouts. The personal
risks are minima and are associated with sore muscles and
fatigue.
I understand that I can withdraw from this research
at any time without any questions being asked.
If I have any
questions Nicole Lamkin shall answer them.
I consent to the
anonymous use of my information for the use in this research
project.
I have read the above statement and do understand all
risks and benefits associated with this study.
I freely and
voluntarily consent to my participation in this research
project.

DATE

Signature of Volunteer

DATE

Signature of Witness
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APPENDIX C

Information You Need To Know Before Arriving
For Each Appointment
1. The purpose of this study is to examine the effects of
heart rate and perceived rate of exertion on the StairMaster
4000pt when suportng the upper body and not supporting the
upper body during exercise.

2.

You will
i.
ii.
iii.
iiii.

be required for the following 4 appointments:
Orientation
1.5 mile run
StairMaster workout
StairMaster workout

3. Please do not eat anything 3 hours prior to each
appointment.
4. Please do not drink caffeine at least 3 hours prior to
each appointment.
5.

Wear shorts, T-shirt and Tennis shoes for each workout.

6. Please keep scheduled time.
If there are any problems
with your time please call Nicole Lamkin 345-1242.
7. You need to report the the Student Recreation Center,
Eastern Illinois University.

32

APPENDIX D

Borg's Scale of Perceived Exertion

6
7

Very, very light

8
9

Very light

10
11

Fairly light

12
13

Somewhat hard

14
15

Hard

16
17

Very Hard

18
19
20

Very, Very hard
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APPENDIX E

Personal Information Sheet
Name:
Date:
Age:
Height:
Weight:
Resting Heart Rate:

I.D. Number
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APPENDIX F

Resting Data Sheet
SUBJECT

AGE

HEART RATE (bpm)

WEIGHT (Kg)

HEIGHT (cm)

1

17

75

78.6

165.1

2

17

73

65

170.2

3

18

72

61. 2

167.6

4

18

69

66.4

146.1

5

19

70

65.9

172.1

6

19

58

65.5

170.2

7

19

72

59.5

167.6

8

20

69

81. 4

177.8

9

20

73

73.6

141

10

20

80

67.5

170.2

11

21

81

81. 8

162. 6

12

21

80

53.2

157.5

13

21

83

67.7

165.1

Mean

19.2

73.5

68.3

164.1

6.7

8.5

10.4

14

28.2

36.8

SD
Range

4
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APPENDIX G

MET Equivalents for the StairMaster 4000pt
Rate Level (for manual program)

Approximate MET leyel

1

3.4

2

4.2

3

4.9

4

5.8

5

6.5

6

7.3

7

8.0

8

8.9

9

9.7

10

10.4

11

11.2

12

12.1

13

12.8

14

13.6

StairMaster.
(1992). MET Equivalents for StairMaster
4000pt, StairMaster, Dec. 9.
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APPENDIX H

1.5 mile fitness run
Subject

Time

METS

70%

StairMaster level

1

14:19

13

9

8

2

12:24

15

10.5

10

3

11:19

16

11.2

11

4

11:17

16

11.2

11

5

12:21

15

10.5

10

6

12:41

14

10

9

7

12:40

14

10

9

8

13:50

14

10

9

9

11:37

16

11.2

11

10

12:06

15

10.5

10

11

14:02

13

9

8

12

12:18

14

10

9

13

12:44

14

10

9

37

APPENDIX I

2. The patient does not support himself on the handrails of the treadmill. Support by means
of the handrails reduces the oxygen requirement. thus overestimating MET attainment.
If an exercise prescription is written from an ETT administered with handrail support, the
prescribed intensity may be too aggressive and unsafe when based on inaccurate findings.
If a patient must hold on for balance and confidence then it is recommended that he do so
on the side handrail as opposed to the front. The rail should be touched by the side of the hand
and not grabbed with the fingers. (Fig. 1) These methods have been shown to affect the energy
cost least. ( 1, 2. 3, 5, 11)

FIGURE 1

Figure 1 Recommended techniques for "side handrail holding" (3) Reprinted from
Rehabilitation of the Heart and Lungs, Beckman Instruments, Inc .. 1980.
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APPENDIX J

Instructions given to each subject prior
to each StairMaster workout
You are now going to take part in a work test.
You will
be stepping on the StairMaster while we measure your heart
rate. We also want you to try to estimate how hard you feel
the work is; that is, we want you to rate the degree of
perceived exertion you feel. By perceived exertion we mean
the total amount of exertion and physical fatigue, combining
all sensations and feeling of physical stress, effort, and
fatigue.
Don't concern yourself with any one factor such as
leg pain, shortness of breath, or work intensity, but try to
concentrate on your total, inner feeling of exertion. Try to
estimate the degree of exertion you feel, but don't
overestimate it either. Just try to estimate as accurately
as possible.
Morgan WP, Borg GAV: Perception of effort in the
prescription of physical activity, in Craig TT (ed): The
Mental Health Aspects of Sports and Recreation: Chicago,
American Medical Association, 1976.
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APPENDIX K

Data on supported and non-supported StairMaster workouts
(average from minute five - eight)
SUPPORTED

SUBJECT

NON-SUPPORT

HR

~

HR

~

1

164

15

181.25

13

2

138

12

153

14.5

3

144.5

13

158.25

12.5

4

147.75

13.5

176.5

16.5

5

138

13

151

14

6

157.5

11

143.5

11.5

7

145.5

13

164.5

13.5

8

138.25

10

163.5

15

9

139.25

13

157.25

16

10

139

13

166.25

13.5

11

149.75

8

172.5

13

12

141.25

11.5

164.25

15.5

13

146.5

12

152.5

14.5

Mean

145.3

12.2

161.9

14.1

SD

8

1.8

10.8

1. 4

